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In this study, the high-accuracy geo-survey method, in which the sounding
methods such as piezo-cone penetration test and the screw weight sounding test, and geo-physical
surveys such as muography, and surface wave method are fused, has been developed to identify the
strength and permeability inside the earth-fills. In order to visualize the inside the earth-fills,
the inversion techniques based on the Bayesian machine learning and the nonlinear filter have been
developed. Namely, the data fusion method to unify the geotechnical and the geophysical surveys has
been proceeded by this new technique. Based on these techniques, the risk of floods by the breaches
of the earth-fill dams, have been evaluated, Because the number of earth-fill dams is huge, the
surrogate models to evaluate risks have been elaborated with use of the machine learning techniques.
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